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Abstract 

We construct two-parameter deformation of an universal enveloping alge- 
bra U(g[u]) of a polynomial loop algebra g[u], where g is a finite-dimensional 
complex simple Lie algebra (or superalgebra) . This new quantum Hopf algebra 
called the Drinfeldian D qv (g) can be considered as a quantization of U(g[u\) in 
the direction of a classical r-matrix which is a sum of the simple rational and 
trigonometric r-matrices. The Drinfeldian D qrt {g) contains U q (g) as a Hopf sub- 
algebra, moreover U q {g[v\) and Y v (g) are its limit quantum algebras when the 
D qv (g) deformation parameters g goes to and q goes to 1, respectively. These 
results are easy generalized to a supercase, i.e. when g is a finite-dimensional 
contragredient simple superalgebra. 



1 Introduction 

As it is well known, an universal enveloping algebra U(g[u}) of a polynomial loop (cur- 
rent) Lie algebra g[u] , where g is a finite-dimensional complex simple Lie algebra, 
admits two type deformations: a trigonometric deformation U q (g[u]) and a rational 
deformation or Yangian Y v (g) [[I], 0. (In the case g = sl n there also exists an elliptic 
quantum deformation of U(sl n [u})). The algebras U q (g[u\), and Y n (g) are quantiza- 
tions of U(g[u}) in the direction of the simplest trigonometric and rational solutions 
of the classical Yang-Baxter equation over g, respectively. These deformations are 
one-parameter ones. It turns out that U(g[u]) also admits two-parameter deforma- 
tion which is called the Drinfeldian or the rational-trigonometric quantum algebra. 

1 e-mail: tolstoy@annal9.npi.msu.su 
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The Drinfeldian D qr] (g) is a quantization of U(g[u}) in the direction of a classical 
r-matrix which is a sum of the simplest rational and trigonometric r-matrices. The 
Drinfeldian D qv (g) contains U g (g) as a Hopf subalgebra, and U q (g[u\) and Y v (g) are 
its limit quantum algebras when the deformation parameters of D gr) (g) r\ goes to 
and q goes to 1, respectively. These results are easy generalized to a supercase, i.e. 
when g is a finite-dimensional contragredient simple superalgebra. 



2 Quantum algebra U q (g[u\) 

Let g be a finite-dimensional complex simple Lie algebra of a rank r with a standard 
Cartan matrix A = (a,ij)lj =1 , with a system of simple roots II := {ai, . . . , a r } and a 
maximal positive root 9, and with a Chevalley basis {h a ., e'± a ., (i — 1,2, ... , r)}. Let 
g[u] be a polynomial loop algebra (or a Lie algebra of polynomial currents over g), and 
g[u) be a "central extension" of g[u\. g[u] ~ g[u) © (Dc, where c is a central element .0 
The Lie algebra g[u] (and its universal enveloping algebra U(g[u})) is generated by 
the Chevalley basis of g and the affine element := ue -e an d h s := c with the 

following defining relations: 



[/^everything] =0, [h ai ,h a .] = 0, t 2 - 1 ) 

e ±aJ = ±( a i> "i) e ± Qj > Ki, e -cJ = ^A, > ( 2 ' 2 ) 

(ade' ±ai ) 1 -^e' ±aj = for i ? j , (2.3) 

[Kv e 's-e\ = "K e U [e- Qi , e' 5 _ e ] = , (2.4) 

(ade^) 1 "^^ = 0, (a l0 = -2{a h 0)/{oci, on)) , (2.5) 

[K^' s _ e ],e' s _ e ] = for <? ^ sZ 2 and (a,, 0) ^ , (2.6) 

[[&, 4-J> e' 5 _J =0 for # = sZ 2 . (2.7) 

Here "ad" is the adjoint action of g[u] in g[u], i.e. (ada;)y = [x, y] for any a;, y G (?[«]. 
The relations ( |2.6|) relate to the case (7 7^ s/ 2 , and the relation (|2.7|) belongs to the 
case g = sZ 2 (in this case 9 = a r= i and we set a := a r =i). 

Remark. The defining relations for p[tt] can be obtained from defining relations 
of the corresponding non-twisted affine Lie algebra g by removing relations with a 
negative affine root vector e'_ s+g . 

Let Ug(g) be a standard q-deformation of the universal enveloping algebra U(g) 
with Chevalley generators h^ 1 , e± a . (i = 1,2, ... ,r) and with the defining relations 

2 More correctly, the element c is a central element of a central extension of the total loop algebra 
glu,!!- 1 }. 
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[k ai ,K\ = o , K e ± aj K- = q ±{ai ' aj) e ±ai , (2.8) 



[e ai ,e_ ai ] = k « , (ad q e ±ai y-^e ± =0 for i ? j , (2.9) 
g — q 

where (ad g e /3 )e 7 is the q-commutator: 

(ad 9 e /3 )e 7 := [e^, e y } q := - q^e^ . (2.10) 

A Hopf structure of U q (g) is given the following formulas for a comultiplication A q , 
an antipode S q , and a co-unite e g : 

= ® fcj 1 , A,(e J = e ai ® 1 + A;^ 1 ® e ai , 

A 9 (e_ ai ) = e_ Qi (g)A; Qi + l«)e_ ai , (2.11) 

Sq(kal) = , S q (e a .) = —k a .e a . , S q (e_ a .) = —e_ a .k a ^ , (2.12) 

e q (k%) = 1 , e q (e ±a J = . (2.13) 

Definition 2.1 The quantum algebra U q (g[u\) (or a q- deformation of U(g[u])) is 
generated (as an associative algebra) by the algebra U q (g) and the elements e s _ e , kf l 
with the relations: 

[kf, everything] = , k ai e s _ e k^ = q" {a " e) e s _ e , (2.14) 

[e_ ai , e s _ e ] = , (ad g e ai r°e 5 _, = , (2.15) 

where Uio = I + 2(ai,9)/(ai,ai) , and 

[l e ai , e 8-e}q> e 5~e]q = for 9 ^ sk and (on, 9) ^ , (2.16) 

[[[ e a> e s _ a ] q , e 5 _ a ] q , e s _ a ] q = for g = sl 2 . (2.17) 

The Hopf structure of U q (g[u\) is defined by the formulas A q (x) = A q (x), S q (x) = 
S q (x) (x E U q (g)), and A q (kf) = kf l <g> kf 1 , S q (kf l ) = kf 1 . The comultiplication, 
the antipode and the co-unite of the element e s _ a are given by 

\(e s - e ) = e s - e ® 1 + kgl g ® e s _ d , (2.18) 

S g (e S -e) = -k S -e e s-e , efa-e) = . (2.19) 

Here we put 

ks-e — ksk^k^ 2 ■ ■ ■ k a ™ r (2.20) 
if 9 — n 1 a 1 + n 2 a 2 + • • • + n r a r . 
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Remark. The defining relations for U q (g[u\) can be obtained from defining relations 
of the corresponding quantum non- twisted affine algebra U q (g) by removing relations 
with the negative affine root vector e_ 5+e . 
It is easy to check the following result. 

Proposition 2.1 There is a one-parameter group of Hopf algebra automorphisms T a 
ofU q (g[u\), a e (C given by 

T a {kf l ) = kf , T a (kf) = kf^ , 

%(e ±a .) = e ±az , T a (e 5 _ e ) =ae 5 _ e . (2.21) 



3 Drinfeldian D qrj (g) 

Here we keep the notations of the previous Section and begin with the following 
important definition. 

Definition 3.1 The Drinfeldian D qn (g) is generated (as an associative algebra over 
(T[[rj]]) by the algebra U q (g) and the elements is_ e , kf 1 with the relations: 

[kf, everything] = k a ^_ e k^ = q-^ e) ^ e , (3.1) 

[e- ai ^s-e\ =r[e_ a .,e_ e ], (&d q eJ n >o£ s _ e = r (&d q ej n *e_ e (3.2) 
for n i0 = 1 + 2(«j, 9)/ (a h a { ) , and 

+r[[ i5-e\q + r[[e ai) i 5 _ e ] q ,e_ e ] q (3.3) 

for g 7^ s/ 2 and (ai, 9) ^ ; 

t[[ e a' Cs-aL' ^<5-a]<?' £<5-cJ<? = T ' [[[ e a' &-a\qi &-o\qi &-o\q 

~ T [[[ e a> &~ot\qi &-a\qi ^5-a\q ~ T [[[ e a) &-a\qi ^5-a}qi &~a\q 
~ r2 [[[ e a) £s-a\qi ^-cJ<J> &-a\q + T H[ e a' ^-aL> £(5-J?' £s-a\q 
+ r [[[ e a> £s-a\qi &-at\qi Cs-alq + T [[[ e «i £s-a\qi ^-a]?' &-a\q (3-4) 

for g = s/2. The Hopf structure of D qv (g) is defined by the formulas A qv (x) = 
A q (x), S qv (x) = S q (x) (x e U q (g)) and A q (kf = kf <g> kf, S q (kf) = kf. The 
comultiplication and the antipode of are given by 

&qv(ts-e) = Zs-e ® 1 + kf 6 ® 

+a (A q (e_ e ) - e_ g <g> 1 - fcJL^ ® e_ e ) , (3.5) 

Smits-o) = ~h-eU-e + a (S q (e_ e ) + k 5 _ e e_ 9 ) . (3.6) 

i/ere r := 77/ (g — q^ 1 ), (ad g e /3 )e 7 = [eg, e 7 ] g , and the vector e_ e is any U q (g) element 
of the weight —9, such that g 3 lim^x e_ e 7^ 0. 
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The right-hand sides of the relations ( ^.2[ )-( ^o] ) are nonsingular at q = 1. 



Theorem 3.1 (i) The Drinfeldian D qrj (g) is a two-parameter quantization ofU(g[u]) 
in the direction of a classical r-matrix which is a sum of the simplest rational and 
trigonometric r-matrices. 

(ii) The Hopf algebra D q= i jV (g) is isomorphic to the Yangian Y'(g) (with the addi- 
tional central element c — hg). Moreover, D qv=0 (g) = U q (g[u\). 

Remark. Since the defining relations for D qrj (g) and U(g[u]) in terms of the Cheval- 
ley basis differ only in the right-hand sides of the relations ( |3.2|) -( j3~4D , therefore the 
Dynkin diagram of g[u] can be also used for classification of the Drinfeldian D qv (g) 
and the Yangian Y v (g). 



An analog of Proposition |2.1| is the following result. 



Proposition 3.1 There is a one-parameter group of Hopf algebra automorphisms T a 
of D qv (g), ae(D, given by 

Xiikf 1 ) = kf l , T a (k a *) = k^l , 1~ a (e ±a .) = e ±a% , 

r a{^-e) = (l - {q ~ q^)a) £s~e + V a e_ e . (3.7) 



In the next section we give an explicit description of the right-hand of the relations 
( |3.2| )-( |3~6D for the Drinfeldians D qn (g) and the Yangians Y v (g) of the Lie algebras g 
of rank 2. 



4 Drinfeldians and Yangians over Lie algebras of 
rank 2 

Explicit description of the Drinfeldians D qv (g) and the Yangians Y v (g) for the cases 
g = sl 2 and sl 3 were given in 0-0. Here we consider the cases g = C 2 (— B 2 ) and G 2 - 

1. The Drinfeldian D qv (C2) and the Yangian Y^Cq). In the case of the Lie 
algebra g = C 2 there are two positive simple roots a and /3, and the maximal positive 
root is 9 = a + 2/3. 

As we already noted the Drinfeldian D qrj (g) of the Yangian Y v (g) can be charac- 
terized the Dynkin diagram of the corresponding non-twisted Kac-Moody affine Lie 
algebra g^\ In the case g = C 2 the Dynkin diagram of the corresponding affine Lie 
algebra C 2 ^ is presented by the picture 

5-9 (3 a 

a — jo( o 

Fig.l. Dynkin diagram of the Lie algebra 



5 



The quantum Hopf algebra U q {C 2 ) is generated by the elements fc^ 1 , kf 1 , e ±o; e ±j3 
with the defining relations ( |2 . 8|) - ( p7T3|) (see also details in ||). In the relations ( |3.1| )- 
( |3.6|) we set 

= kj-a-2/3 e -a-2P , G 4 ' 1 ) 

where 

e -a-2/3 := [ e -a-/3) e -/3]g 5 e -a-/3 := [ e -o! e -/?]g ■ (4-2) 

Using explicit relations for the Cartan-Weyl basis of U q (C 2 ) (— U q (B 2 ))) (see Q) it is 
not difficult to calculate the right-hand sides of the relations (|3.2|) - (|3"15D . We obtain 
the result which is formulated as a definition of the Drinfeldian D qn {C 2 )- 

Definition 4.1 The Drinfeldian D qr) (C 2 ) associated to C 2 {— B 2 ) is the Hopf algebra 
generated by the quantum algebra U q (C 2 ) and the elements kf 1 , £, s _ a _ 2f3 with the 
defining relations: 



><5-a-2/3 5 
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[kf 1 , everything] = , 

^a^,S-a-2/3^a = ^S-a-2/3 i 
K /3^6-a-2f3 K P ~ H S, 

e -/?> £5-0-2/3] = ) 
e a ,ts-*-2p) 9 = W* iaJ0 [(«,/*)] 

e /3> [ e /3> [ e /3> ^-a^LLL = 7 
[ e a> £<5-a-2/3]<3> £<5-a-2,s]<? = ■ 



k- 1 P 2 

fi '5-Q-2/3 e -a-/3 5 
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,i 5-Q-2/3' l «+2/3 e -/3 5 



(4.3 
(4.4 
(4.5 
(4.6 
(4.7 
(4.8 
(4.9 
(4.10 



T7ie i^op/ structure of the Drinfeldian D qv {C 2 ) is defined by the formulas A qv (x) 
A q (x), S qn {x) = S q (x) (x E U q (C 2 )) and 



£ 8-a~2f3 



£<5-a-2/3 

^r 1 



1 + k7l. 



S-a-20 ^ Cs-a-2/3 



<l^-a-2p ® ^±3|_|^h^ _ [( 0)/ 3)] e _ a ^ (g) k a+f3 e./3 



(<*,P) 

2 



k a e_p j . 



(4.11) 



■213) 



c 5-a-2/3^5-Q~2/3 



+T](e 



9-9 



-a-2/3 

-( g - g -i) g §(^)[(a,/3)] 
ifere we nse t/je standard notation [a] := (q a — q~ a )/ (q — q^ 1 )- 



2 



e -a e -/3j^o+2/3^5-a-2/3 5 



(4.12) 



6 



At the limit q = 1 we obtain the Yangian Y^C-z)' = .0^=1,77(62) with the central 
element kg- We formulate this result as the following proposition. 

Proposition 4.1 The Yangian Y V (C2) (as an associative algebra Hopf algebra over 
CEf [77] ] is generated by the algebra U(C2) and the elements h s , with the defining 

relations: 



[h s , everything] = , 


(4.13) 


\h f? J — f? 

I u a^5-a-2f3\ — S<5-a-2/3 i 


(A 141 


[h ,C S -a-2p] = ( a > ^)£<5-a-2/3 > 


(4.15) 


[e_ a , ^ S -a-2p\ =~ 7 l\ ( a > e -«-/3 ' 


(4.16) 




(4.17) 




(4.18) 


i e f3i [ e /3> [ e /3> £<5-a-2/3]]] = > 


(4.19) 


[[ e a; £5-0-2/3]; £5-0-2/3] = • 


(4.20) 



The nontrivial coproduct A v and antipode S v for the element ^s-a-2/3 is given by the 
formulas 

\^6- a -2fi) = Zs-a-20 ® 1 + 1 ® £j~a-2/3 

+ ?7 (e_ a _ 2/3 ® (/i a+2/3 - y ) - (a, 0) e_ a _ /3 ® e_^j , (4.21) 
Svfa-a-w) = -£5-0-2/3 + V (e_ a - 2 /3 (^a+2/3 - y) - («, P)e_ a _ p e_pj . (4.22) 

i. T/ie Drinfeldian D q<n {G<2) and the Yangian Y^iG^. In the case of the 
Lie algebra g = G2 there are two positive simple roots a and (3, and the maximal 
positive root is 9 = 2a + 3/?. The Dynkin diagram of the corresponding affine Lie 
algebra G 2 is presented by the picture || 

8-9 a (3 
O Q ) P 

Fig. 2. Dynkin diagram of the Lie algebra G^p 
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The quantum Hopf algebra U q {G?) is generated by the elements kf 1 , kf 1 , e± a , e ±j3 
with the defining relations ( |2.8| )-( [2TT3"D (see also details in ||). In the relations ( p.l| )- 
r6f) we set 

(4.23) 



kd-2a-3/3 e -2a-3,8 > 



where 



-2a-3/3 



-a-2/3 •" 



F-a-2/3' e -a-/3\q > 



[ e -/3> e -a- 



-/3J9 ' 



-0-/9 



-a-3/3 •" 



S -/3' e -a] 

[e- 



9 ■ 



(4.24) 



Using explicit relations for the Cartan-Weyl basis of U q (G 2 ) (see Q) we can calcu- 
late the right-hand sides of the relations (p.2|)-(pl6|). We obtain the result which is 
formulated as a definition of the Drinfeldian D qr] (G2)- 

Definition 4.2 The Drinfeldian D qrj (G2) associated to G2(— B2) is the Hopf algebra 
generated by the quantum algebra U q (G2) and the elements kf 1 , £ 5 _ 2a _ 3j g 
defining relations: 

[kf 1 , everything] = , 



rrl ' with the 



^a^,S-2a-3f)^a 



S<5-2»-3/3 > 



^,3^(5-20-3/3^/3 1 _ £<5-2a-3/3 > 
e -ai £s-2a-3(3 



] = -V(Q - q'^q'^bckj 1 



2a-3/3°-a-l3 5 



'-^^S-2a-3B] = -VQ » (a,/?) 06 1 ck s 1 2a _^< 



3/3 c -a-2/3 J 



Pi S<5-2a-3/3 

e a; [e a ,6-2«-3/3]g]« = ^(9 - q' {a ' p) abcdkj\ 



k e 2 



20-3/3^0 e -/3 > 



1 _ „2 -(a,/9) l -1 2 j k -2 7-13 



[[ e «i £(5-a-2/3]<35 £<5-a-2/3 

T/ie i/op/ structure of the Drinfeldian D^iG-i) is defined by the formulas A q7] (x) 
A q (x), S qrj (x) = S q (x) (x E U q (G 2 )) and 

^■qv{^5-2a~Zp) = £<5-2a-3/3 ® 1 + ^<5-2a-3/3 ® £<5-2a-3/3 

-Ln(h~ l 6?) k' 1 \( p fc 2"+3<3~ fc f-2c-3/3 

"I"'/ l ft «5-2Q-3/3 1X1 ft 5-2a-3/3J I e -2a-3/3 ^ g-q" 1 



(4.25) 
(4.26) 
(4.27) 
(4.28) 
(4.29) 
(4.30) 
(4.31) 
(4.32) 



i(o./3) 



ae_ 



■0-2/3 



,(a>/3), 



ka+2/3 e -a-f3 



+ (g - g )a ( q { ^'a e_ p e_ a _ 2/3 



k 



a+2/3 e -a + Q 



+ q l s(^) bt 



kpel 



■a-0 



-{q-q-'fql^a'b^^kle^e^ 



+ ( q - q -^ q ^a 2 bceip®ky_ a ] 



(4.33) 
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^qV\^S-2a-3p) ~ ^<5-2a-3/3'C<5-2a-3/3 

+(g - q-*)ab (q^e_ a _ 3 ,e_ a - 8 "Hy^) 

+ (g - g^Vfe (g^e^e.^e^ - q-^e%e_ a _ p e_ a ) 

_( 5 _ g- 1 ) 3 a 2 6cei^ei Q )A;^ 1 + 3^^-2a-3^ ■ ( 4 - 34 ) 
Here we use the notations 

g (a./3) _ g -(a,/J) g 2(a,/3) _ q -2(a,/3) 

a := : , d :— 



g-g g-g 



g-g 1 g-g 1 



(4.35) 



At the limit g = 1 we obtain the Yangian 1^(G 2 )' = D q=l r) (G2) with the central 
element hg- We formulate this result as the following proposition. 

Proposition 4.2 The Yangian Y^(G 2 ) (as an associative algebra Hopf algebra over 
G[[h,rj]] is generated by the algebra [/(C2) and the elements h s , £ S -a-2/3 with the 
defining relations: 

[hg, everything] = , (4.36) 

[h a ,is-2a-w] = ( a , P)Zs-2a-3f3 , ( 4 -37) 
[hp, ^5-2a-3^] = €s-2a-3/3 > (4.38) 

[e_ Q ,£ 5 _ 2a _ 3/3 ]=0, (4.39) 



[e^, is-2a-3 P \ = ~v\ («, /?) e 2 - a - 2/ 3 , ( 4 -40) 



[e^, ^-2^-3/?] = »7 3 (a, /^) e- a -/3 , ( 4 - 4 l) 

K,K,^ a -2p]]=0 , ( 4 - 4 2) 

[[e a > &-2a-3/?]> &-2a-3/j] = ^3 («> Z 3 ) 3 e -a-2/3 , ( 4 - 4 3) 

T/ie nontrivial coproduct A v and antipode S v for the element £s-2a-3/3 ^ s flwen by the 
formulas 

\(Cs-2a-3p) = &-2a-3/3 ® 1 + 1 ® &-2a-3/J ( 4 - 44 ) 
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+ V (e-a-2/3 ® (^+3/3 - y) + («, /3)(e_ Q _ 3/3 ® e„ a - e_ a _ 2/3 ® e.^)) 

^ (C5-2Q-3/3J = — C5-2a-3/3 (4.45) 

+?7 ( e - 2Q -3/3( /i 2 Q +3/3 - y) + (tt,/5)(e_ a _ 3/3 e_ Q - e„ Q _ 2/3 e_ a _ /3 )^) . 



5 Super Drinfeldian and super Yangian 

It is obvious that results of the Sections 3 are easy extended to the supercase. In the 
supercase, i.e. when g is a simple finite-dimensional contragredient Lie superalgebra 
all the commutators and the q-commutators of the relations (|3.2|) - (|3.4j) are replaced by 
the supercommutators and the q-supercommutators. For example, the q-commutator 
( [2.1 0|) is replace by the q-supercommutator 

[e p , e 7 ] 9 = e/3 e 7 - (-lf^q^e^ , (5.1) 

where $(•) is a standard parity function ($(7) = for any even root 7, and $(7) = 1 
for any odd root 7) . Moreover we have to add some additional Serre relations if they 
exist (see [Q §], for example). 

Let us construct the super Drinfeldian and the super Yangian of the superalgebra 
osp(l\2) (~ B(0, 1)) as an example in an explicit form. The Dynkin diagram of the 
affme superalgebra <5Sp(l|2) (~ B(0, 1)^) is represented by the picture 




Fig. 3. Dynkin diagram of the Lie superalgebra osp(l\2) (~ B(0, 1)^). 

where a is the odd root (${a) = 1) and 5 — 2a is even one ($(5 — 2a) = 0). 

The quantum Hopf algebra U q (osp(l\2)) is generated by the elements k^ 1 , and 
e ±a with the defining relations 

x k — k~ x 

k a e ±a k a = q a,a e± a , [ e Q ; e - Q ] = _ : > (5-2) 

where the brackets [•, •] is the fermion commutator. The Hopf structure of U q (osp(l\2)) 
is given by the formulas (|2.11|) - (|2.13|) (see details in [[|). 
In the relations (fj. 1|)-(PTH|) we set 

e- e = e- a ■ (5-3) 

After calculations of the right-hand sides of the relations ( |3.2|) - (|3.6|) we obtain the 
result which is formulated as a definition of the Drinfeldian D qv (osp(l\2)). 
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Definition 5.1 The Drinfeldian D qr] (osp(l\2)) associated to osp(l\2) is the H op f al- 
gebra generated by the quantum algebra U g (osp(l\2)) and the elements and kf 1 , £ 5 _ 2a 
with the defining relations: 



[kf, everything] = 



S-2a > 



[e-a>t 



8-2a\ 







[ e a> [ e a) [ e a> [ e a> [ e a> £i 



[f e a» 6-2al«» &-2a]« = *7 2 [(a> «)] a)]ei a e a + [^] [/i Q + f (a, a)]ei a ) 



»K?-9 X ) ([(a,«)] 2 e 2 _ a {e cn 6- 2a }- 



(a, a) 
2 



[2(a, a)][/i a + |(a, a)]e_ a ^_ 



2a 



I7ie Hopf structure of the Drinfeldian D qv (osp(l\2)) is defined by the formulas A 
A q (x), S qv (x) = S q (x) (x e U q (osp(l \2)) ) and 



1 



+77 e 



9-9 



9-9 



(a,a) 
2 



(5.4) 
(5.5) 
(5.6) 
(5.7) 

(5.8) 
n( x ) = 

(5.9) 



8-2a) 



-ks-2a£s-2a + VQi 



qlh - 1 



q-q- 



£ qr/(£,6-2a) — , E qri {k s ) — E qrj {l) — 1 . 

Here q a := q( a ' a \ {x, y} := xy + yx, and [a] := (q a — q~ a )/(q — g _1 ). 



(5.10) 
(5.11) 



At the limit q = 1 we obtain the super Yangian Y'(osp(l\2)) = D q= x iV (osp(l\2)) 
with the defining relations: 



[/la, everything] = , [e a , e_ 

[/i a ,e±a] = ±(a,a)e ±a , [/i a ,6-2a] = -2(a, ot)^-2a 
[e_ a , ^_ 2a ] = , [e a , [e a , [e a , [e a , [e a , 6-2a]]]]] = , 



(a, a) 5 



it i •) w ' - * > / / j / 7 , \ ■ ' 

[[e Q ,4<5-2aJ,4<5-2aJ = 77 " ( 2e_ a C a + [h a + » («> «) ) e -, 



(5.12) 

(5.13) 
(5.14) 

(5.15) 



with the non-trivial comultiplication and the antipode for the affine root vector 
£s-2a given by 



\{Z,8-2a) = C<5-2a <8> 1 + 1 ® 6-2a 

+ ?7 I ei a ® /i a + -/ia- 2a <8> e 2 , 



(a, a) 



(5.16) 



S v {£,6-2a) = -£,s-2a + 2 {hs + 3 (a, a)) e!_ a . 



(5.17) 



The Proposition FO is also valid for the super Drinfeldians and the super Yangians. 
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